INTRODUCTION
Since the early 1990s, economic instruments in environmental policy have become an increasingly widespread trend in Europe. These policies began in the Scandinavian states and soon moved to other European countries. An increase in environmental awareness and mounting pressure on the environment culminated in the adoption of new economic instruments and tools, specifically energy and carbon taxes. This development came together with the understanding that economic instruments should be seen as complements to the traditional commandand-control measures.
Part I of this article discusses that, contrary to popular belief, energy taxes have been used for almost a century and are far from a new phenomenon. This section also reviews the most recent development of the European Union (EU) policy regarding the use of economic instruments for environmental policy. Part II highlights the underlying reasons and principles for using energy and carbon taxes in environmental policy. However, a more complicated and complex taxation scheme, driven by the fear that domestic industries would lose competitiveness, accompanied a more widespread use of energy and carbon taxes in case economic intervention was carried unilaterally.' Part III compares tax rates on transport fuels in four EU member states-Denmark, Germany, Sweden, and the United Kingdom (U.K.)-and the United States (U.S.). Part IV reviews the schemes implemented by the EU member states, provides assessment of energy and carbon taxation schemes levied on other energy products, and reveals differences in coverage, scope, tax rates, and their development over time.
I. THE HISTORY OF ENERGY TAXATION IN EUROPE
Energy taxes in Europe are not a recent development. European countries have utilized energy taxes for nearly ninety years. For example, Denmark and Sweden levied taxes on transport fuels, such as gasoline, as early as 1917 and 1924 respectively. 2 Sweden later instituted energy taxes on other non-transport energy products like mineral oils and coal beginning in 1957. ' The rationale behind these energy taxes was not based on environmental issues, but rather on fiscal issues. 4 The taxes were seen as a means to raise revenues for the national budget and to control oil imports. 5 However, during the 1980s, a change in the underlying principle for energy taxation emerged when European governments began using gasoline taxes
2008]
The Design of Carbon and Broad-based Energy Taxes  33 to achieve environmental objectives. 6 Gasoline taxes were designed in a way that favored unleaded gasoline, which received a tax rebate based on environmental considerations and the recognition of lead's harmful effects.
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The following decade saw even more widespread application of energy and carbon taxes driven by environmental policy objectives and by their revenue-raising potential. The forerunner countries, Denmark and Sweden, started to revise their overall energy taxation schemes in the early 1990s and implemented carbon dioxide (CO 2 ) taxes in response to the increased attention towards climate change. ' Other countries, including the Netherlands, Germany, and the U.K., soon followed by using energy and carbon taxes as policy instruments for climate change action.
The European Commission promoted the use of energy taxation schemes for climate change policy and proposed the first EU-wide energy and carbon tax in 1992.' However, this proposal, and an amended version presented by the European Commission (EC) in 1994, was rejected by several EU member states.' 0 Shortly after, the European Commission made another attempt for energy taxation by submitting the 1997 energy products taxation proposal." Unlike the 1992 proposal, which was primarily based on environmental considerations, the 1997 proposal was born more as an internal market and taxation one. The aim was now no longer to introduce a new totally harmoni [z] ed EU C0 2 /energy tax, but, more pragmatically, to extend and improve the existing framework for the 6. See European Envtl. Agency [EEA] , Environmental Taxes and Charges, Deposit-Refund Schemes, 69, EEA Tech. Rpt.No. 8/2005 (2005 (prepared by Stefan Speck, Ian Skinner, Dominic Hogg, and Patrick ten Brink) [hereinafter Environmental Taxes and Charges] at 40 (discussing that these taxes began to emerge as market-based instruments associated with the 'polluter pays' principle).
7. See id. (discussing how unleaded gasoline was preferred over leaded gasoline for its lessened environmental impact).
8. See SPECK, supra note 2, at 62 (noting that the Danish Parliament passed the carbon tax bill as a reaction to the increased attention on climate change). (June 30, 1992) , available at http://aei.pitt.edu/4830/01/000990_l.pdf (recognizing the need to address carbon emissions to limit the greenhouse effect). Member States taxation of mineral oils to cover all energy products sold on the Internal Market. 12 The adoption of the Energy Taxation Directive by the Council of Ministers in 2003,13 a watered down version of the 1997 proposal, marked the end of lengthy discussions and negotiations between the EU member states at the European Council. 4 The 2003 Energy Taxation Directive was of great significance for EU member states as it articulated the fiscal framework and structure for the taxation of energy products and electricity. 5 The Directive widened the coverage of the Community framework, which had previously been limited to mineral oil products, to other energy products such as natural gas, coal, and electricity. 1 6 In addition, it increased the minimum rates of taxation for mineral oils and introduced new minimum rates for other energy products. These new rates differentiated between business and non-business uses, and set the minimum rate for business use lower than the rate for non-business use.
See generally Commission of the European Communities, Proposal for a Council Directive Introducing a Tax on Carbon Dioxide Emissions and Energy, COM (92) 226 final
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7 All EU member states are legally obligated to set national tax rates in accordance with the requirements of the Directive, which has to be transposed into national law.18
One of the reasons behind the slow progress in establishing a common EU structure of energy taxation is the EC's unanimity requirement on taxation issues. A single EU Member State can block any decision with respect to taxation.' 9 In 2001, a proposal was brought forward to revise the unanimity rule for certain tax issues and replace it with a qualified majority vote based on the "enhanced co-operation" mechanism. 2 " The revised rule 12. Klok, supranote 10, at 10-11. 13. Id. 15. Seegenerallyid. 16. The taxation scheme based on this Directive can be described as a broad-based energy tax and the tax base is defined in terms of the volume of the energy.
17. See Council Directive 2003/96/EC, supra note 14, art. 5, at 54 (allowing member states to apply differentiated rates of taxation for business and non-business use).
18. See id. art. 4, at 54 (prohibiting levels of taxation for specified energy products and electricity from being below prescribed minimum levels of taxation).
19. See Environmental Taxes and Charges, supra note 6, at 69 (discussing that progress is slow because all taxation decisions require unanimity In 2005, the interest in energy and carbon taxes lost its momentum at the EU level and within EU member states with the adoption of the EU Emission Trading Scheme (EU ETS). 22 The EU ETS can be described as the cornerstone in the fight against climate change at the EU level because it helps EU member states comply with their emission reduction commitments under the Kyoto Protocol. The scheme covers energyintensive installations including combustion plants, oil refineries, coke ovens, iron and steel plants, and factories producing cement, glass, and other commodities. 23 These installations are emitting around fifty percent of the EU's CO 2 and are subject to energy taxation articulated in the Directive. 24 The adoption and implementation of the EU ETS, in combination with the recent sharp increase in world oil prices, lead any discussion of further increases in the energy tax level ad absurdum since consumers and producers are facing higher energy prices. This has led to calls for the reduction of energy tax rates in many European countries during the spring and summer of 2008.25 Although the structure and minimum tax levels were laid down in the Directive, the actual design of the energy/carbon taxation regimes implemented by the EU member states are quite different, particularly with regard to energy and carbon taxes levied on industry. The reasons for these differences were manifold, but were generally introduced by national that environmental taxation should in the future be decided under qualified majority rules as a fix to the slow progress resulting from the unanimity requirement).
21. internalize environmental costs--externalities-which accrue through environmental pollution.
However, current political practice differs from its theoreticallyprincipled basis. Energy and carbon taxes implemented by EU member states generally discriminate between energy users. The taxation schemes differentiate between energy products by setting tax rates that are not in accordance with the fuels' energy content. Furthermore, special tax provisions, including reduced rates for specific energy products, tax rebates for the industry as a whole, or rebates for individual industry sectors, are often the rule and not the exception (discussed in Part HI below)." The legal framework for granting special tax provisions, which are regarded as a form of state aid, is outlined in the Community Guidelines on State Aid for Environmental Protection (Environmental Guidelines). 32 These Environmental Guidelines, combined with the Energy Taxation Directive, set rules for determining which tax provisions may be granted by EU member states. For example, they allow for reduction of energy tax rates if the reduced rates are still above the minimum excise rates established under the Energy Taxation Directive. 33 Further reductions are also possible if member states consider special rules, including agreements for introducing energy-saving measures under the Environmental Guidelines. 34 It is important to recognize that the current developments in the energy and carbon taxation schemes in the four EU member states are part of a policy reform process within the concept of environmental tax reform (ETR). 35 The underlying principle of an ETR is to reform the national tax system by shifting the tax burden from conventional market areas, such as production labor and capital, to environmentally related fields, such as environmental pollution or natural resource use.
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The original idea emanates from levying a tax on energy consumption and using these revenues to reduce the taxes and charges levied on labor, particularly on social security and/or pension contributions. 3 7 Therefore, the general strategy behind an ETR-also known as environmental fiscal reform, ecological tax reform, or green tax reform-is to address and achieve multiple policy objectives simultaneously. It is not surprising that the revenue generating effect of environmental taxes-particularly energy taxes, as they generate the biggest share of revenues from all environmental taxes by far-must be the first part of an ETR to be analyzed. Otherwise, the economic policy objective of the reform process, i.e., the reduction of taxes and charges levied on labor, cannot be reached satisfactorily because taxes and charges levied on labor generate the highest amount of revenues for national budgets in Europe. It is worthwhile to state that the high tax burden on labor was a perceived cause of high rates of unemployment in several European countries during the 1990s, as well as an impediment for hiring additional workers during periods of low economic growth and when economies were depressed. 38 Revenues from taxes and charges levied on the factory production labor were increased during these decades and were seen as too high, especially in the Scandinavian countries with rather high marginal income tax rates. 3 9
The concept of an ETR has been introduced in all four EU member states analyzed in this paper. At the time of the ETR implementation, energy and carbon taxes were significant in all of these countries. However, these countries have adopted varying strategies regarding both the introduction of new energy and carbon taxes and the revision of already existing ones. 4 " The following sections of the article assess the different designs of energy and carbon taxes.
III. TAXATION OF TRANSPORT FUELS IN EU MEMBER STATES
The taxation of transport fuels has a long history and, as mentioned above, was often implemented as a means of generating revenues for national budgets. Therefore, it is not surprising that transport fuel taxes 
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also have some significance in the context of the ETR packages, particularly in the German ETR as discussed in the "Germany" section. 4 Table 1 shows the development of gasoline taxes since 1990 in the four EU member states and the U.S. The tax rates in national currencies are converted into Euros, which can lead to some distortions because of the recent exchange variations. This is particularly visible in the case of the U.S., as the respective federal and state average tax rates are expressed in dollars per 1,000 liters as well as in Euros per 1,000 liters. Exchange rate variations also affect Denmark, Sweden, and the U.K. since these EU member states have not adopted the Euro.
41. See Environmental Taxes and Charges, supra note 6, at 50-51 (discussing how environmental tax reforms in Germany have included raising fuel taxes). The pattern of development of the national tax rates levied on diesel fuel for transport is similar to that of gasoline. Between 1990 and 2008, tax rates increased in the four EU member states. The smallest increase was in Denmark where rates rose approximately eighty percent. In contrast, Sweden's tax rate quadrupled during the same time period. The U.K. also experienced a dramatic tax rate increase during the 1990s, which can be attributed to the road fuel duty escalator. 43 42. The U.S. tax rate data has been converted into Euro for comparison reasons using the exchange rates published by Eurostat (the Statistical Office of the European Communities) for the years 1990-2007. The U.S. data is the sum of the federal average rate and the state average rate. [Vol. 10 These large increases took place mainly during the 1990s. Since 2000, the tax rates have been more or less frozen with the exception of Sweden. Sweden is one of the few European countries which indexes its energy and carbon tax rates; the nominal tax rates are adjusted with inflation annually so that the real value of the tax rates is kept constant. 45 This is in clear contrast to Germany where the transport fuel tax rates have been frozen since 2003 so that the real tax rates-tax rates with constant prices-have been reduced.' The increase in U.S. tax rates can best be described as meager during this period given that the nominal average tax rates for gasoline and diesel have been increased by around twenty-eight percent and forty-seven percent respectively. 47 It is interesting to note that the tax rates levied on diesel fuel are higher only in the U.K. and the U.S., as opposed to The current energy tax policies introduced in EU member states, as well as those adopted at the EU level in the form of the 2003 Energy Taxation Directive discussed above, are far from the theoretical rationale. Taxes are generally set at different rates for different energy users and products. The taxation of transport fuels is probably the closest to the theoretical rationale because only certain industries, such as the agriculture and fishing, are regularly eligible for special tax provisions in the form of reduced tax rates for gasoline and diesel. 49 In contrast to the taxation of transport fuels are the energy and carbon taxes levied on non-transport energy products. EU member states, including the four examined in this article, adopted disparate and complex taxation strategies aimed at lowering the effective tax burden for their domestic industries. National policies in all of these countries share the same objective, protecting the competitiveness of domestic industries. The rationale for implementing these strategies is simple. Environmental taxes, emission trading schemes (when emission allowances are being auctioned), and stricter regulations are leading to higher costs for the industries. Additionally, if these taxes are introduced unilaterally, the international competitiveness of the domestic industry can be impaired. 50 The policy of providing special tax provisions to industries is also underpinned by the argument that high uniform energy and carbon taxes would reduce environmental pollution in the countries levying these taxes while increasing environmental pollution in countries without the taxes. 5 Furthermore, these high, uniform energy and carbon taxes could lead (listing tax rates for diesel and gasoline in Denmark, Germany, Sweden, the U.S., and the U.K. industries to relocate to those countries with lower energy tax burdens. 5 Relocation of industrial production due to stricter environmental regulation has been widely discussed in the economic literature and is often linked to the Porter hypothesis."
There are also arguments against granting special tax provisions to industries. One of main reasons for implementing environmental taxes instead of traditional regulatory measures is the belief that distributing these taxes equally across all polluters will produce more efficient results. 4 Furthermore, tax provisions can impede the utilization of cheap emission abatement efforts in the production sector. These increased emissions must be offset by more costly emission abatement options in the household sector to reach a given target. 5 This situation can lead to "substantial excess costs" as discussed in the economic literature. 6 Having briefly discussed the pros and cons for granting special tax provisions in EU member states, the following sections explore the actual designs of energy and carbon taxation schemes in Denmark, Germany, Sweden, and the U.K. The final section compares the schemes of these four countries.
See
A. Denmark
The Danish energy/carbon tax regime consists of three individual taxes: the energy tax, the CO 2 tax, and the sulfur tax. The energy tax, which is based on the energy content of the fuel, is levied on fossil fuels, oil products, and coal. Natural gas is the exception because the energy content is not taken into account. 57 The carbon dioxide tax was introduced in 1992 at a rate of approximately thirteen Euros per ton of CO 2 . 58 In 2005, the CO 2 tax rate was slightly reduced to twelve Euros per ton of CO 2 .
5 9 This reduction corresponded with an energy tax increase so that the overall tax burden remained constant. 6°T he sulfur tax was introduced in 1996 and is levied on all fossil fuels with a sulfur content exceeding 0.05% (based on weight). 6 ' Since its introduction, the rate has been set at 2. [2] [3] [4] [5] [6] [7] [8] 2008) , available at ftp://ftp.zew.de/pub/zew-docs/dp/dp0208.pdf (stating that as tax differentiation comes close to exempting the productions sector, substantial excess costs result).
57. See SPECK, supra note 2, at 61 (discussing the energy taxes levied on fossil fuels). 58. The tax is differentiated on the basis of the carbon content of the different fuels so that the CO 2 tax rate for light fuel oil is about 0. products with low sulfur content or to abate S02 emissions by using pollution reducing technologies, i.e., scrubbers. A rather complex system of energy and carbon tax differentiation for industry has been in place since the 1996 tax reform. This replaced a regime in which all VAT registered companies had been exempt from virtually all energy tax burden. 62 Industries are eligible for a full energy tax refund for the energy used for process purposes and which still applies nowadays. However, since 1998, industries have had to pay the full energy tax for the energy used for space heating purposes. 63 An even more complicated exemption regime applies to the CO 2 tax. When the CO 2 tax was introduced in 1992, industries were completely exempt from any CO 2 tax payments. From 1993 to 1995, non-energy intensive industries were subject to a CO 2 tax equivalent to fifty percent of the total CO 2 tax. Energy-intensive industries were subject to a more generous refund amounting to about ninety percent of the CO 2 tax burden. ' The 1996 tax reform led to a change in the special tax provisions granted to industry. Since then, industry has been paying CO 2 taxes according to different types of usage. The full CO 2 tax rate applies to space heating while differentiation between heavy and light processes has been established to determine the effective tax burden. Companies can further reduce the CO 2 tax burden for these processes if they enter into voluntary agreements with the government. 65 Table 3 provides an overview of the development of energy and CO 2 tax rates for different energy users and usages. Policy 1999 Policy -2001 Policy , 44-45, 114, 581 (2005 .
Envtl. Prot. and Emp. in Nordic Countries [TemaNord], The Use of Economic Instruments in Nordic Environmental
63. SPECK, supra note 2, at 63.
See Environmental Tax Reform in Member
States, supra note 29, at 34 (discussing the three-tiered reimbursement scheme for the Danish CO 2 tax).
65. For a more detailed discussion of the Danish system including the development of energy tax rates over time, see Environmental Tax Reform in Member States, supra note 29, at 38 (discussing eligibility for a reduction in the Carbon tax rate by entering agreements with the Danish energy authority to increase energy efficiency); SPECK, supra note 2, at 65 (discussing how companies can reduce their tax burden by improving energy efficiency). A different taxation regime applies to electricity consumption and consists of two components: an energy tax and a CO 2 tax. Since 1977, the energy tax has been levied on electricity consumption regardless of where or how electricity is generated. For example, the energy tax is the same if the electricity is generated abroad or domestically, and whether or not it is produced by power plants or renewable energy sources. However, fossil fuels used for electricity production are exempt from the energy and CO 2 tax. Since 1992, a CO 2 tax has been levied on electricity consumption in addition to the energy tax. 67 Table 4 illustrates how the electricity tax regime distinguishes between three categories of use: electricity used for heating purposes, for other purposes and for industry.
Environmental Tax Reform in Member
States, supra note 29; SPECK, supra note 2, at 64. 67. See Speck, supra note 29, at 33-34 (discussing the introduction of the CO 2 tax in addition to the existing energy tax on electrical consumption).
[Vol. 10 A portion of the revenues raised by the energy and CO 2 taxes were earmarked for the Danish ETR programs which can be divided into three distinct packages. 69 The 1993 tax reform package was implemented between 1994 and 1998. This tax shifting program amounted to approximately six billion Euros, corresponding to 1.2% of the GDP at that time. 7 " The scope of the 1995 tax reform package, implemented between 1996 and 2000, was smaller than the 1993 ETR. The revenues generated by the CO 2 tax and sulfur tax levied on industrial energy consumption totaled about 0.2% of the GDP in 2000.
7 ' Finally, the 1998 tax reform package, implemented between 1999 and 2002, generated revenues by increasing the energy and CO 2 tax rates. The revenues were then recycled back into the economy.
There are similarities in the recycling mechanisms utilized in the three ETRs; the taxes and charges levied on labor were reduced and part of the revenues were used to provide investment grants for energy-saving measures.
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B. Germany
The German energy tax regime is not a new development and taxes have been levied on the consumption of mineral oils, particularly transport fuels, since the 195OS.73 The scope of energy taxes broadened in 1989 with the introduction of a tax on natural gas. 74 
Environmental Tax Reform in Member
States, supra note 29, at 40. subject to energy taxes until 2007. This is because prior to the abolishment of the electricity taxation scheme in 1995, the coal industry in Germany had been heavily subsidized. 7 " This tax scheme was known as Kohlepfennig and was an ad-valorem tax, its rates differentiating between industry and households. 76 The energy tax regime experienced some major changes during the implementation of the ETR between 1999 and 2003. 77 Accordingly, mineral oil taxes on transport fuels were gradually increased by 154 Euros per 1,000 liters for gasoline and diesel, amounting to a thirty-one percent increase on gasoline and forty-eight percent increase on diesel. 78 The taxes on light heating fuels were increased by fifty percent and the tax on natural gas was increased twofold during the same time period.
7 9 Taxes on heavy fuel oil increased in 2000 and again in 2003. Also, it is interesting to mention that heavy fuel oil used for electricity generation in Germany is still subject to an energy tax, unlike Denmark where all energy products used for electricity generation are tax exempt." Furthermore, an electricity tax was introduced in 1999, increasing gradually in five annual steps.
When analyzing the German energy taxation scheme, it is important to distinguish between pre-1999 tax rates and the post-1999 tax rates. This is because the revenues raised through increasing energy tax rates from the 1999 ETR were earmarked for the tax shifting program; they were recycled back to the taxpayers by reducing employers' and employees' pension contributions. The revenue generated from the electricity tax is completely earmarked for the tax shifting program and amounts to approximately thirty-two percent of the total revenues used for the tax shifting program.' The biggest share is generated from the energy taxes levied on transport fuels, gasoline and diesel, accounting for more than fifty percent of the revenues. "The total volume of the tax shifting program was 18.6 billion Euro in 2003," amounting to around 0.9% of the GDP. [Vol. 10
These changes in the energy taxation regime were also accompanied by a special energy tax provision for energy products other than transport fuels. The industries included in this provision were manufacturing, agriculture, forestry, and fishing, and their tax provisions are set out below. 83 All companies in manufacturing, agriculture, fishing, and forestry are granted a tax relief of "40 percent of the standard energy tax rates for electricity, heating oil and natural gas; . . . an effective tax rate of sixty percent of the standard rate."'" This tax relief program only applies for the energy consumption exceeding the base amount of 512.5 Euros annuallyreferred to as Sockelbelastung. In other words, the full energy tax rates have to be paid until the energy tax burden exceeds 512.5 Euros annually, and only then does the tax relief package apply. 85 Moreover, there is an additional tax option--Spitzenausgleichapplicable to the manufacturing industry. Under this rule, "a company is eligible for a refund if the energy tax burden is greater than its tax relief from the reduction in the pension contributions payable by the company." 6 However, the refund currently amounts to only ninety-five percent of the difference. 8 7
The following example reveals how the manufacturing industry faces considerable tax relief. In 2004, "the standard electricity tax rate ... was 20.5 EUR/MWh [Euros per megawatt hour]." 8 Companies which were statistically classified as manufacturing industries, agriculture, fishing, and forestry businesses were facing an effective tax rate of sixty percent of the standard rate, amounting to a tax rate of 12.3 Euros/MWh. The manufacturing industry faced an even lower effective tax rate of 0.62 Euros/MWh-three percent of the standard rate-"but only when they qualify for the 'Spitzenausgleich' regulations." 9 In 2007, the taxation regime for industry underwent a slight revision. By extending the tax rate to the full tax rate, the tax reduction meant that the sixty percent rule was also valid for the pre-1999 tax rate-the rate prior to the implementation of the ETR. An overview of the development of the energy tax rates of selected energy products can be found in the Appendix. 
C. Sweden
The Swedish energy and carbon taxation regime is very comprehensive and consists of four different types of taxes. 90 Energy taxes on transport fuels were introduced in 1924 for gasoline and extended to diesel in 1937.91 In 1957, Sweden introduced an energy tax on fossil fuels limited to mineral oils and coal. A further revision of the scheme extended the tax to liquified petroleum gas (LPG) in 1964 and to natural gas in 1985. The energy tax rates have been increased continuously since the tax was introduced. 92 The introduction of a CO 2 tax in 1991 marked a major revision in the energy and carbon tax mechanism. Notwithstanding the fact that the energy tax rates peaked in 1990, they were subsequently lowered, thereby offsetting the increased tax burden caused by the implementation of the CO 2 tax. 93 The CO 2 tax rates are set in accordance with the carbon content of the fossil fuel. In 1991, the CO 2 tax rate was around forty-three Euros per ton of C0 2 , and increased to around 100 Euros per ton in 2007 and to 106 Euros per ton in 2008.
94
A sulfur tax, introduced alongside the CO 2 tax in 1991, was the third element of Sweden's energy tax system. It is only levied on heavy fuel oil, coal, and peat fuels. Fuels with a sulfur content not exceeding 0.05% in weight are tax exempt. Nevertheless, the environmental effect of this tax can be questioned because these rates have not been revised since their introduction. 9 5 Finally, the nitrogen oxide (NOx) charge, Sweden's last addition to its tax regime, became effective in 1992. The NOx charge was originally levied on nitrogen oxide emissions from combustion plants generating at least fifty gigawatts per hour (GWh), but was extended to include plants 90 . See SPECK, supra note 2, at 192 (noting that the excise duties on fossil fuels in Sweden consist of an energy tax, a CO 2 tax, a sulfur tax, and a NO. tax); see generally Thomas Sterner, Policy Instruments for Environmental and Natural Resource Management, (2003) [Vol. 10 generating more than twenty-five GWh. This meant that around five percent of the total NOx emissions are covered by the charges." Since 1995, energy taxes were indexed and linked to the Consumer Price Index in Sweden. This ensured a constant, real value of the tax rates. As mentioned above, this policy is the exception and not the rule in Europe.
The Swedish broad-based energy and carbon taxation regime is definitely one of the most interesting schemes developed and implemented in Europe. It reveals some appealing features from the last fifteen years as it underwent various revisions that were sometimes directly related to the fear that Swedish industries would lose competitiveness. One of its most striking features was the introduction of the CO 2 tax in 1991. Importantly, special tax provisions (i.e., reduced tax rates) have not been granted to Swedish industry, leading to a significant increase in the overall tax rate. 97 This particularly affected energy products other than transport fuels. 98 Consequently, industry was subject to the same tax rates as the rest of the economy which meant that the Swedish industry faced the highest energy and carbon taxes in Europe. 99 However, the total energy and carbon tax burden had a ceiling; the energy and carbon tax bill of a company could not exceed 1.7% of the sales value in 1991 and 1.2% in 19 9 2 .°°A nother major revision of the energy and carbon taxation regime took place in 1993 when industry, agriculture, forestry, and fishing businesses were granted generous tax privileges.°1 These sectors were, and still are, completely exempt from paying the energy tax, and also pay a reduced CO 2 tax. 0 2 Table 5 shows the structure of the energy and carbon tax system and how it developed over time. The total energy tax burden consists of the energy tax and the CO 2 tax, which is levied on light fuel oil consumed by households and the service sector. The last column of Table 5 demonstrates how the industry energy and CO 2 tax rates developed since 1990. During 1990 and 1992, industry faced the same tax burden as households. However, since 1993, industry has been exempted from the energy tax and only a fraction-twenty-one percent in 2007-of the general CO 2 tax' 3 The last column shows the effective tax burden on industry, while the first column reveals the total energy and carbon tax burden facing households and the service sector. When discussing the Swedish taxation regime, it is important to draw attention to how the electricity tax on industry developed.°5 The 1993 ETR completely exempted Swedish industry from the electricity tax. Later, in 2004, the industry's exemption status changed when a reduced electricity tax rate was set, corresponding with the minimum tax rate laid down in the 2003 Energy Taxation Directive discussed above. However, energy intensive industries are still eligible to receive a full exemption of the electricity tax if they participate in projects to increase their electrical efficiency, which has the same effect as the tax would have had."° This In addition to the provision granting generous tax rebates, energy intensive companies are still eligible for a refund scheme if their CO 2 tax liability exceeds 0.8% of their sales value. This refund scheme has remained intact since its introduction in 1997. 108 The introduction of the CO 2 tax in 1991 was part of a major fiscal reform process primarily aimed at cutting high income taxes. The reduction in income taxes amounted to a loss equivalent to approximately 4.6% of the GDP in that year, which was partially offset by revenues equivalent to 1.2% of the GDP generated from the CO 2 and SO 2 taxes."
See id
D. The United Kingdom
The U.K. energy tax structure is rather simple when compared to the schemes implemented in the Scandinavian countries. The U.K. scheme relies heavily on revenues generated by energy taxes levied on transport fuels. Unlike the Scandinavian countries, the U.K. does not have a general scheme of energy taxes for energy products, such as natural gas, coal, and electricity.
The U.K. government introduced a tax for all consumers in 1990, the Fossil Fuel Levy (FFL), which was imposed on the purchase of taxable electricity."' The tax was designed as an ad valorem, similar to Germany's electricity taxation scheme of the early 1990s. Initially, the majority of the revenues raised by the FFL were used to subsidize nuclear power with only a small fraction earmarked to support renewable energy.' After 1998, the nuclear industry no longer received subsidies raised by the FFL. Instead, the FFL revenues were utilized to support renewable energy projects under the Non-Fossil Fuel Obligation. The levy peaked in 1992 at eleven percent of the end-user electricity price (exclusive value added tax) and was set to zero in 2003."' This zero percent rate is still in place and as a result, the FFL has not been abolished. In April 2001, the U.K. government introduced a new economic instrument, the Climate Change Levy (CCL). It applied only to nondomestic energy use-commercial and industrial use-and exempted household use." 4 Since 2001, the consumption of natural gas, electricity, and coal has been subject to the CCL and the consumption of LPG is subject to both the CCL and the existing energy tax."
5
The revenues generated by the CCL are used for a tax shifting program, the ETR, in the U.K." 6 Between 2001 and 2007, the CCL rates remained constant implying that the alterations in the rates presented in these tables are caused by variations in exchange rates. '' 7 The U.K. approach regarding the grant of special tax provisions was drawn from the three previously analyzed EU member states, evidenced by the fact that tax provisions reducing the CCL rates are also part of the CCL. Energy intensive companies are eligible for an eighty percent tax discount if they agree to stringent energy efficiency improvement targets."' These regulations have been introduced due to concerns over the loss of the U.K. industry's international competitiveness.
The government's policy approach was to give conditional tax exemptions to energy intensive companies." 9 The concept behind this approach is that companies benefit from reduced tax liability when they enter into legally binding Climate Change Agreements, requiring adoption of an energy saving reduction program.
12 0
In the U.K., the definition of energy intensive industries is crucial since only those industries deemed to be energy intensive are eligible for the CCL reduction. In contrast, German industries are eligible for special tax treatment based on statistical classification.
12
' The German approach must be challenged because the use of statistical categories as the 114. Id.
Id.
116
. See id at 49-50 (discussing three tax shifting programs that directly target businesses households). 119. See id. at 92 (offering conditional exemptions to energy-intensive industries as an approach to economic concerns generated by the CCL).
120. See id. ("Any sector within this legal ambit can then enter into a Climate Change Agreement (CCA) which requires them to adopt and implement an energy saving or carbon emission reduction programf. The CCA is legally binding. In return, the sector will be exempt from eighty percent of the CCL.").
121. See Environmental Tax Reform in Member States, supra note 29, at 50-51 (explaining the difference between U.K. and German selection process for special tax treatment).
[Vol. 10 basis for providing tax relief does not take into account the issue of energy intensity.
The introduction of the CCL generated small revenues (approximately 0.1% of the GDP) that were recycled back to U.K. industries via reduction in the rate of employers' social security contribution.1 2 This policy guarantees that the total tax burden remains the same while various industrial sectors are affected differently. For example, some sectors are benefitting from the recycling measures, in particular those which are laborintensive as opposed to energy-intensive. Others are net losers, in that their net tax burden is higher than before the CCL was implemented.
123
The recycling mechanism adopted in the U.K. only affects industries, which is logical because only this sector is subject to CCL payments. In Germany, however, the ETR policies are levied on the energy consumption of the whole economy resulting in a reduction of employers' and employees' pension contribution.
SUMMARY AND CONCLUSION
This article analyzes the main features of the energy and carbon taxation regimes in four EU member states. This discussion can only be described as a starting point for such analysis as the national designs are complicated and complex. This article reveals some of the differences between the four countries, particularly whether they have implemented broad-based energy taxation schemes or if their energy taxation regime is only applicable to industry.
As discussed throughout the article, special tax provisions for industries are implemented widely in the four EU member states. However, tax provisions vary between the countries, making it difficult to provide an overview of effective tax rates that affect industries. Depending on the country and its particular industry-specific tax provisions, reduced tax rates either affect specific industrial sectors or the whole industry. Additionally, some countries-Germany and Sweden-have placed ceilings on the total energy tax burden for individual companies. However, all of these policies aim to protect the competitiveness of domestic industries, since energy and carbon taxes are often blamed for industrial relocation. 123. See id. 86 ("While the CCL was designed as part of a revenue-neutral reform, this does not mean that each and every industry would find itself in a tax-neutral position.").
124. For further discussion, see Mikael Andersen's article, also published in this volume.
The Scandinavian countries, Denmark and Sweden, have been the forerunners in implementing broad-based energy and carbon taxes. They are regularly described as high energy tax countries when assessing the standard rate, i.e., the energy and carbon rate which particular households are facing. Denmark and Sweden have also implemented wide-ranging tax provisions so that the energy and carbon tax rates faced by industries are only a fraction of what households have to pay. It is therefore necessary to distinguish between different types of energy consumers when applying the "high energy and carbon tax" label. Currently, the interest in the application of economic instruments has shifted away from environmental taxes-specifically energy and carbon taxes-more to the EU ETS at the EU energy and climate policy level, which started to be operational in the pilot phase from 2005 to 2007 inclusive and from 2008 to 2012 during the first commitment period of the Kyoto Protocol.
125
As highlighted above, the energy sector, as well as energy-intensive sectors are covered by the EU ETS. This is in contrast to the coverage of the 2003 Energy Taxation Directive, as it does not extend to all energy products consumed in both sectors. The Energy Taxation Directive does not apply to energy products used for purposes other than motor fuels and heating fuel.' 26 For example, energy products used for chemical reduction and electrolytic and metallurgical processes and the ones used in mineralogical processes are not covered in the Energy Taxation Directive. Nevertheless, double regulations do exist, meaning that the consumption of energy products can be subject to energy and carbon taxes as well as covered by the EU ETS 1 2 7 resulting in calls by industries for a complete tax exemption of fuels, i.e., a zero level of taxation, covered by the EU ETS. Note: the standard tax rate payable is presented for the four EU member states, i.e., no special tax provisions are considered. In addition, the reduced rates for German and Swedish industries are shown. and other market-based instruments, such as the EU ETS. The intention of the green paper was to generate a discussion about what role market-based instruments can and should play in European Community policies).
130. See Environmental Tax Reform in Member States, supra note 29, at 79 tbl.A5-1 (displaying an overview taxes rates on light fuel oil in EU member states). Note: the standard tax rate is presented for the three EU member states (Denmark, Germany and Sweden), i.e., no special tax provisions are considered. In addition, the reduced rates for German and Swedish industries are shown. The situation in the U.K. is different as the rates of the climate change levy are reported. Discussed above, only industry is subject to this levy and households are exempt from these economic instruments.
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